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© Seal for electric cells containing alkaline electrolyte. 



: © A Polypheny lene Sulfide (PPS) seal for a cell for 
Alkaline cells, Mercury cells, or NiCad cells. The 
seal is not susceptible to leakage due to thermal 
excursions, thermal shocks, or long term storage, 
the all-polymer seal is of a predetermined geometri- 

•.' 6 ; 



cal . configuration and provides a seal of a material 
composition for sealability of a cell between the 
negative or positive terminal cap and the ceil can. 
The PPS seal Can also include glass fiber and/or a 
composition from the olefin family. 
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SEAL FOR ELECTRIC CELLS CONTAINING ALKALINE ELECTROLYTE 



BACKGROUND OF THE INVENTION 



1. Field of the Invention- 

the present invention pertains to a seal for 
electric cells and, more particularly, pertains to a 
polyphenylene sulfide (PPS) sea! for a cell where- 
by the cell is not susceptible to leakage due to 
thermal excursions, thermal shocks "or long term 
storage. The present invention also pertains to a 
cell, and more particularly, pertains to a seal for 
encapsulating the materials within the cell can. 

2. Description of the Prior Art- 

Prior art cell seals do not provide a secure, 
proper and integral seal about ceil cans, and the 
result is that leakage of material in the cell can 
occur due to thermal excursions, thermal shocks or 
long term storage. 

The prior art seals have usually been of nylon 
materials, and subject to manufacturing problems 
and processes not providing for seal integrity. Oth- 
er types of prior art seals have included 
polyamides or poly propylenes; and some prior art 
seals have included additional coatings (i.e. fatty 
acids, or asphalt base materials) as seal aids. Oth- 
er prior, art seals have included additives for metal- 
to-polymer sealing. 

U.S. Patent No. 3 922 178 issued on Novem- 
ber 25, 1975, to Winger, entitled "Alkaline Battery 
Seal and Protective Coating. Comprising a Fatty 
acidamide" discloses the use of a fatty polyamide 
as a seal or protective coating to prevent alkaline 
electrolyte from wetting a surface in an alkaline 
galvanic cell. 

U.S. Patent No. 4 220 694, issued on Septem- 
ber 2, 1980 to Uetani et A entitled "Leak-Proof 
Alkaline Cell and Us Production" discloses a com- 
plex gasket and coating film of a triazole com- 
pound faced to the gasket. 

The present invention overcomes the disadvan- 
tages of the prior art by providing a polyphenylene 
sulfide (PPS) battery seal for cells containing al- 
kaline electrolytes. Polyphenylene sulfides, also 
known as poly (phenylene sulfide), are discussed 
in the Concise Encyclopedia of Chemical Technol- 
ogy (Kirk-Othmer) 1985 at page 936. 

The polyphenylene sulfide can be, for example, 
one comprising the repeat unit : 




where n is an integer in the range 160 to 180. 



SUMMARY OF THE INVENTION 

The general purpose of the present invention is 
f5 to provide a battery seal for cells containing al- 
kaline electrolytes, which provides seal integrity 
and is not subject to leakage due to thermal excur- 
sions, thermal shocks or long term storage. 

According to one embodiment of the present 
2 0 invention, there is provided a cell with a seal which 
provides seal integrity and is not subject to leakage 
due; to thermal excursions, thermal shocks, or long 
term storage. The seal is manufactured from a 
polyphenylene sulfide (PPS) material and may in- 
25 elude a glass fiber or glass composition and/or a 
combination from the olefin family. The seal can. 
for example, be injection molded and can be as- 
sembled into the cell by known battery manufactur- . 
ing processes. 
30 Significant aspects and features of the present 
invention include a PPS cell seal which, based on 
its material, provides a mechanical all-polymer seal 
which precludes leakage. Also, the material com- 
position provides for sealability of the materials 
35 inside the cell can. 

Other significant aspects and features include a 
PPS cell seal which provides superior electrical 
insulating properties and provides superior chemi- 
cal resistance. The PPS cell seal provides an effec- 
40 tive seal against mechanical shock and/or mechani- 
cai vibration. 

. Another significant aspect and feature is a cell 
seal which prevents leakage at both the anode 
current collector and the cathode current collector 
45 interfaces. The cell seal provides a tight integrity to 
prevent electrolyte leakage. The cell seal provides 
sealability with the metal components of the ceil. 

Additional significant aspects and features of 
the present invention include a cell seal of a ma- 
50 terial which provides a low coefficient of thermal 
expansion and has good creep resistanc to pre- 
vent part movement and deflection ev n at ele- 
vated temperatures. The cell seal of this material 
provides a leak proof seal without the need for 
additional sealing materials or coatings as required 
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for the prior art seals. 

Having thus describ d embodiments of the 
present invention, it is a principal object hereof to 
provide a seal for a cell alkaline containing elec- 
trolyte. 5 

Objects of the present invention include a cell 
seal which provides seal integrity and sealability of- 
the materials inside the cell. 

Other objects of the present invention include a' 
PPS cell seal which has long term, high tempera- io 
ture and chemical resistance, and electrical insula- 
tion. The seal can be provided with a mechanism 
hole if this is required, such as for alkaline or nickel . 
cadmium cells. 

Further objects of the present invention include 75 
a seal which provides electrical isolation between 
anode and cathode, current collectors, and prohibits 
electrolyte "creepage or leakage". 

;.. 20 
BRIEF DESCRIPTION OF THE DRAWINGS 



Other objects of the present invention and 
many of the attendant advantages of the present 25 
invention will be readily appreciated as the same 
becomes better understood by reference to the 
following detailed description when considered in 
connection with the accompanying drawings, in 
which like reference numerals designate like parts 30 
throughout the figures thereof and wherein: 

FIG. 1 illustrates a perspective view of a cell 
with a seal; 

FIG. 2 illustrates a perspective view of the 
cell seal, the present invention; 35 

FIG. 3 illustrates a side view of the ceil seal; 

FIG. 4 illustrates a cross-sectional view of a 
cell seal; 

FIG. 5 illustrates a bottom view of the cell 
seal; 40 

FIG. 6 illustrates a cross-sectional view of 
the cell seal taken along line 6-6 of FIG. 1 ; 

FIG. 7 illustrates a pair of stacked cells; 

FIG. 8 illustrates a first alternative embodi- 
ment, a side view of a cell seal; 45 

FIG. 9 illustrates a cross-sectional side view 
taken along line 10-10 of FIG. 9; 

FIG. 10 illustrates a bottom view of the cell 

seal; 

FIG. 11 illustrates a cross-sectional view of a. 50 

cell; 

FIG. 12 illustrate a second alternative em- 
bodiment, a side view of a cell seal; 

FIG. 13 illustrates a cross-sectional side view 
taken along lin 13-13 of FIG. 12;- 55 

FIG. 14 illustrates a bottom view of the cell 
seal; . - 

FIG. 15 illustrates a cross section of a cell; 



FIG. 16 illustrates a sectional vi w of a third 
arternativ embodiment of a nickel cadmium button 
cell; and, 

FIG. 17 illustrat s a sectional view of a fourth 
alternative embodiment of a nickel cadmium cylin- 
drical cell. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



FIG* 1 illustrates a perspective view of a cell 10 
and a cell seal 12, the present invention, for sealing 
and leak proofing of the cell 10. The cell seal 12 is 
interposed between the cell cap 14 and the con- 
ductive cell can 16 to effectively contain and seal 
electrolytes within the cell 10 as now described in 
detail. The particular cell illustrated in FIGS. 1-7 is 
a mercury cell. 

FIG. 2 illustrates a perspective view of the cell 
seal 12, the present invention, where all numerals 
correspond to those elements previously de- 
scribed. The cell seal 12 is cylindrically shaped 
and includes a series of integral and conf igured 
surface members. A centraf annular body member 
18 with a vertically aligned annular circumferential 
surface 20 coaxially aligns with the vertical axis of 
the cell seal 12. A horizontally aligned planar sur- 
face 22 intersects the annular circumferential sur- 
face 20. An annular ring member 24 extends up- 
wardly from the horizontally aligned planar surface 
22, is concentric with the seal axis and includes a 
top surface 26, an inner sloped wall 28 and an 
outer sloping wall 30. A cylindrical member 32 
; including a central hole 34 aligns with the vertical 
axis of the seal and extends upwardly from the 
central portion of the horizontally aligned planar 
surface 22. The cylindrical member 32 and the 
annular ring member 24 intersect the horizontally 
aligned planar surface 22 to define an inner annular 
ring surface 36 and an outer annular ring surface 
38. A ramped annular surface 40 extends downwar- 
dly and inwardly from and intersects with the lower 
edge 20a of the annular circumferential surface 20. 
The cell seal 12 is of polyphenylene sulfide (PPS), 
such as Ryton sold by Phillips or Fortron sold by 
Ceianese. Other materials, such as alkenes, 
ethylenes, polypropylene, polyethylene, or other 
unsaturated compounds with a carbon-carbon dou- 
ble bond c n H 2n , can also be utilized as a modifier. 
The cell seat 1 2 can include long glass fibers in the 
amount of 0-40% to provide strength. The fibers 
can be .3 to .75mm long by way of example and 
for purposes of illustration only and not to be 
construed as limiting of the present invention. The 
cell seal can also include an olifinic modifier se- 
lected from the group of polypropylene, polyethyl- 
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ene, ethylenes, or like compositions having carbon- 
carbon double bands. The olifinic modifier provides 
for tensile elongation and knit line development. 
The olifinic modifier can be in 1he amount of 0- 
50%. Table 1 sets for the composition of the PPS 
cell seal 12. 



Tablet 



PPS Cell Seal Composition 



- Main Composition - Pofyphenylene Sulfide (PPS) 
Optional Compositions 

- Glass Fiber (0-40%) 

- Olifinic Modifier (0-50%) 
FIG. 3 illustrates a side view of the cell seal 12 

where' all numerals correspond to those elements 
previously described. 

FIG. 4 illustrates a cross-sectional view of the 
cell seal 12 taken along line 4-4 of FIG. 3. Illus- 
trated in particular is the truncated conical cavity 
42 located on the underside of the cell seal 12 
formed by a ramped surface 44 and a planar 
truncated surface 46. The ramped annular surface 
40 is guided and accommodated by the inner wall 
of the eel! can 16, along with the lower portion of 
the annular circumferential surface 20, and is al- 
lowed to flex inwardly due to the undercutting 
afforded by the ramped surface 44 and truncated 
• conical cavity 42 to effect the seal. " 

FIG. 5 illustrates a bottom view of the cell seal 
12 where all numerals correspond to those ele- 
ments previously described. - 

FIG. 6 illustrates a cross-sectional view of the 
cell seal 12 taken along line 6-6 of FIG. 1 where all 
numerals correspond to those elements previously 
described. The cell 10 is formed by a plurality of 
components as illustrated and now described. The 
cell 10 includes a cylindrical cell can 50, arr ex- 
truded cylindrical cathode 52 engaged about the 
annular wall 54 and the planar bottom 56 of the 
cylindricalcan 50, an absorber nonreactive poly- 
ethylene separator 59, such as material sold by 
W.R. Grace & CO., engaging a cavity 58 formed by 
the inner cylindrical and planar walls 60 and 62 of 
the extruded cathode 52, anode material 64 con- 
tained in an anode cavity 61 as formed by the 
separator 59, and an anode conductor 66 extending 
through and fictionally engaging, the hole 34 in the 
cell seal 12 into the anode material 64 in the anode 
cavity 61. The anode conductor 66 includes an 
anode conductor head 68 juxtaposing, the upper 
surface of the cylindrical member 32, A conductor 
cap 70 secures electrically to the anode conductor 



head 68. The annular circumferential surface 20 
and the ramped annular surface 40 of the cell seal 
12 frictionally engage and seal against th inner 
portion 72 of the annular wall 54 of the cell can 50 

5 to prevent flow (creepage and/or leakage) of elec- 
trolyte or other corrosive substances to the exterior 
cell surfaces. The cell can 50 extends above the 
cell seal 12, shown in dashed lines 74, which is 
folded over the outer annular ring surface 38 of the 

/o cell seal 12 to ensure secure and profonged phys- 
ical engagement of the cell seal 12 with the can 50, 
. as well as offering additional sealing beyond that 
afforded by virtue of the position of the cell seal 12 . 
in enjgagement with the cell can 50. The ramped 

75 and planar surfaces . 44 and 46 of the truncated 
conical cavity 42 engage the upper regions of the 
separator 59. The plane of top surface 26 of the 
annular ring member 24 aligns slightly below the 
plane of the conductor cap 70 to prevent shorting 

20 between the upper elements of the cell can 50 and 
the conductor cap .70 in series stacked batteries as 
illustrated in FIG. 7. 

. FKSL 7 illustrates a pair of stacked cells 12 in a 
series configuration. The annular ring member 24 

25 lies above an imaginary line 80 drawn tangent to 
the conductor cap 70 and folded over annular tab 
74 of the cell can 16 to prevent shorting of the 
underlying cell by an overlying cell planar bottom 
56 should the cells become misaligned with re- 

30 speet to each other. 

DESCRIPTION OF THE FIRST ALTERNATIVE EM- 
BODIMENT 

35 . . ■ /. ■'" , •;• ; 

FIG. 8, a first alternative embodiment, illus- 
trates a side view of a cell seal 100 for sealing and 
leak proofing of a cell. The cell seal 100 is cylin- 

40 drical shaped and includes a series of integral and 
configured surface members including an central 
annular body 102 with a vertically aligned annular 
circumferential surface 104 coaxially aligned with 
the vertical axis of the cell seal 100, a horizontally 

45 aligned planar surface 106 intersecting the annular 
circumferential surface 104, and a central cylin- 
drical member 108 aligned with the vertical axis 
: extending upwardly from the central portion of the 
planar surface 106. A narrow horizontally aligned 

so annular ring 1 10 intersects the annular circumferen- 
tial surface 104. A ramped annular surface 112 
extends downwardly and inwardly from the narrow 
annular ring 110. 

FIG. 9 illustrates a cross-sectional side vi w 

55 taken along line 10-10 of FIG. 9 wh re all numerals 
correspond, to those elements previously de- 
scribed. A central hole 114 aligns with th vertical 
axis of the cell seal 100 and extends through the 
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central annular body 102 and the central cylindrical 
member 108. A domed cavity 116, as d fined by a 
concave surface 115, is locat d on the underside 
of the central annular body 102. The ramped an- 
nular surface 112 is guided and accommodated by 5 
an inner wall of a cell can 120, as illustrated in FIG. 
11 and is allowed to flex inwardly due to the 
undercutting afforded by the concave surface 115 
of the domed cavity 116 to effect a seal with the 
cell can 120. A planar surface 119 forms a narrow 10 
annular ring 110 as intersected by the concave 
surface 115 and the ramped annular surface 112. 

FIG. 10 illustrates a bottom view of the cell seal 
100 where all numerals correspond to those ele- 
ments previously described. 75 

FIG. 11 illustrates a cross-sectional view of a 
cell 118 where all numerals correspond to those 
elements previously described. The cell 118 in- 
cludes a cylindrical cell can 120, a contactor mem- 
ber 222 integral to and protruding from a lower 20 
planar surface 124 of the cell can 120, an extruded 
cylindrical cathode 125 engaged between the an- 
nular wall 126 and the lower planar surface 124, 
and the contactor member 122 of the cell can 120, 
a separator 127 engaging a cavity 128 as formed 25 
by inner cylindrical and rounded bottom walls 130 
and 132 of the cylindrical cathode 125 and other 
elements as described herein. Anode material 134 
is contained in an anode cavity 136 formed by the 
separator 127. An anode conductor 138 extends 30 
through and frictionally engages the hole 1-14 in the 
cell seal 100 into the anode material 134 in the 
anode cavity 136. The anode conductor 138 in- 
cludes a conductor head 1 40 juxtaposing the upper 
surface of the central cylindrical member 108. A 35 
conductor cap 142 secures electrically to the con- 
ductor head 140. The annular circumferential sur- . 
face 104 and the ramped annular surface 112 of 
the cell seal 100 frictionally engage and seal 
against the inner annu lar wall 1 44 of the cell can 40 
120 to prevent flow of electrolyte or other corrosive 
substances to the exterior cell surfaces. The cell 
118 also, includes a portion of the cell can 120 
shown in dashed lines 146 which is folded over the 
planar surface 1 06 of the ceil seal 100 to ensure 45 
secure and prolonged physical engagement of the 
cell seal 100 with the cell can 120. The concave 
surface 115 of the cell seal 100 engages the upper 
regions of the separator 127. 

so 

DESCRIPTION OF THE SECOND ALTERNATIVE 
EMBODIMENT 

55 

FIG. 12, a second alternative embodiment, il- 
lustrates a side view of a cell seal 200 for sealing 
and leak proofing of a cell. The ceil seal 200 is 



cylindrical shaped and includes a series of integral 
and configured surface members including an an- 
nular central body member 202 with a vertically 
aligned annular circumfer ntial surface 204 coaxial- 
ly aligned with the vertical axis of the seal 200, a 
horizontally aligned planar surface 206 intersecting 
the annular circumferential surface 204, and a cen- 
tral cylindrical member 208 aligned with the vertical 
axis extending upwardly from the central portion of 
the planar surface 206. A narrow horizontally 
aligned annular ring 210 intersects the annular cir- 
cumferential surface 204. A ramped annular sur- 
face 212 extends downwardly and inwardly from 
the narrow annular ring 210. 

FIG. 13 illustrates a cross-sectional side view 
taken along line 13-13 of FIG. 12 where ail nu- 
merals correspond to those elements previously 
described. A central hole 214 aligns with the verti- 
cal axis of the cell seal 200 and extend through the 
central body member 202 and the central cylin- 
drical member 208. A domed cavity 216, as de- 
fined by a concave surface 215, is located on the 
underside of the central annular body 202. The 
ramped annular surface 212 is guided and accom- 
modated by an inner wall of a cell can 220, as 
illustrated in FIG. 15 and is allowed to flex inwardly 
due to the undercutting afforded by the concave 
surface 215 of the domed cavity 216 to effect a 
seal with the cell can 220; 

FIG. 14 illustrates a bottom view of the cell seal 
200 where all numerals correspond to those ele- 
ments previously described. 

FIG. 15 illustrates a cross section of a cell 218 
where all numerals correspond to those elements 
previously described. The cell 218 includes a cylin- 
drical cell can 220, a contactor member 222 in- 
tegral to and protruding from a lower planar surface 
224 of the ceil can 220, an extruded cylindrical 
cathode 225 engaged between the annular wall 226 
and the planar bottom 224, and the contactor mem- 
ber 222 of the cylindrical can 220, a separator 227 
engaging a cavity 228 as formed by inner cylin- 
drical and rounded bottom walls 230 and 232 of the 
extruded cathode 225 and other elements as de- 
scribed herein. Anode material 234 is contained in 
an anode cavity 236 formed by the separator 227. 
An anode conductor 238 extends through and fric- 
tionally engages the hole 214 in the cell seal 200 
into the anode material 234 in the anode cavity 
236. The anode conductor 238 includes a conduc- 
tor head 240 juxtaposing the upper surface of the 
cylindrical member 208. The annular circumferen- 
tial surface 204 of the cell seal 200 frictionally 
engages and s als against the inn r annular wall 
244 of th cell can 220 to prevent flow of. elec- 
trolyte or other corrosive substances to the exterior 
cell surfaces. The cell 218 also includes a portion 
of the cell can 220 shown in dashed lines 246 
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which is folded over the annular planar surface 206 
of the seal 200 to ensure s cure and prolonged 
physical engagement of the seal 200 with the cell 
can 220. It is noted that the concave surface 215 of 
the seal 200 - engages the upper regions of the 5 
separator 227. 

DESCRIPTION OF THE THIRD ALTERNATIVE EM- 

BODIMENT w 



• FIG. 16 illustrates a nickel cadmium button cell 
300 including a cell seal 302. The cell seal 302 is 
that as previously described of PPS material and is 
may or may not include glass fibers or an olifinic : 
modifier. 



DESCRIPTION OF THE FOURTH ALTERNATIVE 20 
EMBODIMENT 



FIGL 17 illustrates a sectional drawing of a 
nickel cadrni urn cylindrical cell 400 including a cell 25 
seal 402 of , PPS material which may or may not 
include glass fibers and/or an olifinic modifier. 

Venting holes or mechanismscan be provided 
in the seal as so required depending upon the 
electrolyte in the cell. The cells of the present 30 
invention can be, for example, any of the following. 
They can be NiCad, mercury, alkaline with known 
chemical components .and known electrolytes.. A 
mercury cell can, for example, comprise cathode . 
: :.. material (for instance mercuric oxide, carbon or 35 

: : graphite, with or without manganese dioxide); a 
separator material; anode material (for instance al- 
mahgnated zinc gel or preformed porous zinc); an 
anode current collector (for instance of brass or 
copper); and a dispersed and absorbed electrolyte 40 
of, for Instance, potassium or sodium hydroxide. An 
alkaline cell may be vented and can, for example, 
comprise: a cathode material of carbon or graphite 
and manganese dioxide; the other components 
could be similar to those described above with 45 
reference to mercury cells. A NiCad cell could, for 
example, be of known cell construction such as for 
a cylindrical cell or a button cell. Other types of 
cells of the present invention are, for example, 
nickel-hydrogen, . nickel-metal hydride, mercury- so 
cadmium, nickel-21'nc and silver-zinc cells. 



Claims 

55 

1. A seal for an electric cell containing an 
alkaline electrolyte, characterised in that the seal 
comprises a poly(phenylene sulfide) material. 



2. A seal according to Claim 1, in which the 
polyphenylene sulfide is one comprising the repeat 
. unit : 




n 



where n is an integer in the range 160 to 180. 

3. A seal according to Claim 1 or 2, in which 
the polyphenylene sulfide contains an olefinic 
modifier. 

4. A seal according to Claim 3, in which the 
modifier is a polyolefin. 

5. A seal according to Claim 3 or 4, in which 
the modifier is present in an amount of up to 50% ' 
by weight 

6: A seal according to any of the preceding 
claims, in which the polyphenylene sulfide contains 
a glass fibre reinforcement. 

7. A seal according to Claim 6, in which said 
reinforcement is present in an amount of up to 
40% by weight 

8. A seal according to any of the preceding 
claims which has a vent therethrough. 

9. A cell comprising: 

(a) a cell can; 

(b) cathode matrix; 

(c) separator; 

(d) anode material; 

(e) a seal as claimed in any of the preceding 
claims; 

(f) anode and cathode conductors; and 
(gj an alkaline electrolyte, 

10. In combination, a cell can and cell seal 
comprising: 

(a) a cell can with a compressible open end; ' 

. and -' 

(b) a cell seal inserted into the cell can and 
said cell can is engaged about said seal providing 
chemical resistance and electrical insulation, 
wherein the seal is as claimed in any of Claims 1 
to 8. 

11. A method of sealing a battery cell can 
comprising the steps of: 

(a) filling a cell can with a cathode matrix; 

(b) positioning a separator adjacent said 
cathode matrix; 

(c) filling said separator with anode material; 

(d) filling said can with an electrolyt ; 

(e) inserting a PPS cell seal in said ceil can 
with an anode or cathode conductor; and 

(f) engaging said cell can about said seal. 
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